The systematization of the terrain is a set of operations necessary to regularize the irregular surface of a terrain in uniform slopes in one or two directions. It is one of the most costly and indispensable techniques in surface irrigation. In this sense, the objective was to compare the obtaining of quotas, with different methods of altimetric survey to systematize the terrain of four different areas located in the Sertão do Pajeú -PE. The standard method was hose leveling (HL) and was correlated with the geometric (GL), tachometric (TACL), trigonometric (TRL) and GNSS receiver (GNSSL) leveling. The comparison of the results was by means of the standard error of estimation (SES), maximum error (MAXE), Willmott concordance index (d), Pearson correlation coefficient (r) and coefficient of confidence (c). The results of the assessment of the estimates of the (TRL), (TAL) and (GL) indicate, in this order, a better adjustment and are well correlated to (HL), whereas the (NGNSL) did not present satisfactory adjustment, thus, it is not recommended to obtain quotas for systematization of the land.
INTRODUCTION
The soil systematization is an expensive and indispensable technique for surface irrigation, since it is necessary that the water flows in the soil and maintains a uniform lamina (LORENSI et al., 2010) . This procedure is aimed at the regularization of uneven terrain, which consists of the soil handling technique, providing some advantages for irrigation, such as: better control and more efficient distribution of water, avoid soil erosion and loss of fertilization and greater efficiency of surface drainage.
Thus, it is fundamental to choose a Survey Method that is more appropriate to the local reality so that the results are accurate, but with the possibility of maintaining the technical feasibility. Melo et al. (2011) states that one must seek equipment with the minimum acceptable accuracy, rather than instruments with the maximum precision. Therefore, we seek instruments and processes that allow us to reach the desired goal with the minimum of work and expenses.
With regard to Agricultural Sciences, in which the vast majority of topographic works applied to agriculture are simple in nature, one can look for simple and alternative equipment for surveys. In the case of topographic leveling it is known that it is an operation that allows to determine the vertical distances between horizontal planes, or between level surfaces, in which the different types of leveling are based on different principles (COELHO, 2003) .
The following types of leveling can be defined: Trigonometric with theodolite or total station; Geometric: with levels and hydrostatic: principle of communicating vessels. The hydrostatic leveling is the only one that allows us to determine several points belonging to the same surface (differences of null altitudes), in the case of considering a single homogeneous liquid. Admittedly the technological advances of the last decades have allowed the production of sophisticated measuring instruments, such as total stations and signal receivers transmitted by satellites, has made the acquisition, treatment and analysis of topographic data fast and, most of the time, more accurate (BUSNELLO & CONTE, 2015; MELO et al., 2011) .
Even with these evolutions and upgrades of the equipment, several situations and characteristics of equipment operation influence the quality and final cost of a topographic survey and, consequently, the systematization of the terrain. With the inappropriate use of these instruments, it is possible to generate data and information that is not reliable and even out of the reality of the place, thus generating doubts about the quality and confidence of the activity (SOUZA SANTOS et al., 2016) .
Thus, it is necessary to analyze the quality of the data collected and the best cost / benefit among the main methodologies and techniques used for the planialtimetric surveys to better perform the systematization of the terrain. The objective of this work was to compare the obtaining of quotas with different methods of altimetric survey to systematize the terrain of four different areas located in the Sertão do Pajeú -PE.
MATERIAL AND METHODS COMPARISON BETWEEN ALTIMETRIC SURVEY METHODS FOR SYSTEMATIZATION OF LANDS FOR IRRIGATION AND DRAINAGE

Experimental areas characteristics
The work was carried out in four areas of 0.48 hectares (60 x 80 m), with different slopes, located at the Federal Rural University of Pernambuco, State University of Serra Talhada -UFRPE / UAST, in the municipality of Serra Talhada -PE ( Figure 1 ).
Figure 1. Study Area
To collect the topographic data, in each of the four areas, two basic lines perpendicular to each other were drawn, with the aid of a theodolite, staked in spaces equidistant from 20.00 m, the first stake was half a space of the basic lines (10 m), in order to begin delimiting the surface of the area to be systematized. For a safe identification of the vertices of the grid, the abscissa were represented by numbers (columns) and those ordered by letters (lines).
After marking the two basic lines perpendicular to each other and their stakes, the remainder of the area was marked using two mesuring tapes with lengths equal to the spacing and three beacons whose intersection gave the location of the next stake until the closure total of each area. Subsequently, a Topographic survey was carried out using five different methodologies: Hydrostatic Leveling (HL), Geometric Leveling (GL), Tachometric Leveling (TACL), Trigonometric Leveling (TRL) and GNSS Receiver Leveling (GNSSL).
The altitude data obtained and corrected by the navigation GNSS receiver of the First Topographic Point was used as reference value (RV) so that it could correlate the data with the same magnitude. So, for the calculation of orthometric altitude, was used the ellipsoidal or geometric altitude obtained by the receiver. Geoidal Ondulation were obtained using MAPGEO2010 and PROGRID software, both from IBGE, from which a geoid ripple of -8.72 m was observed for 4 areas; this way it was not necessary to use the correction, due to the size of the area.
Comparison of the quotas obtained by different leveling methods, with the quotas measured by the hydrostatic leveling.
For comparison of the quotas measured by the hose level (hydrostatic leveling) with the estimated heights with the different topographic leveling methods, the data of 12 quotas of the four different areas were used.
In order to evaluate the performance of the models, the linear regression was adjusted by forcing the zero intercept. For the dependent variable we considered the measured dimensions with the hydrostatic leveling (hose level), and the independent variable the quotas estimated by the different topographic leveling methodologies. Were used the Willmott concordance index (d), the correlation index (r), the confidence index (c), the standard error of the estimate (SES) and the maximum error Nascimento et al. (1)
In these equations, Pi is the predicted or estimated value, Oi is the observed value and Ō is the mean of the observed or measured values. The observed value is the one taken as reference for the others (hydrostatic leveling). The Willmott index (d) ranges from 0 to 1, where the value 1 means perfect accuracy between the estimated and adopted data as the standard, while the zero value means that there is no agreement between the values analyzed.
RESULTS AND DISCUSSION
Figures 2 to 5 present the graphs and models resulting from the linear correlation considering the comparison of the quotas measured by the hose level with different topographic levels in the four different areas.
In the studied areas, the comparison of the values of the quotas measured by the hydrostatic leveling and the values of quotas estimated by the trigonometric and tachometric leveling (Figures 2 A and B, 3 A and B, 4 A and B e 5 A and B) were better adjusted than the comparisons obtained by the hydrostatic leveling and the geometric leveling, the later considered as standard method (Figures 2 C, 3 C, 4 C and 5 C). Batista (2013) , designing small earth dams from topographic surveys carried out by different methodologies, verified that trigonometric leveling was the most apt method to replace the geometric leveling in obtaining the dimensions. Table 1 , it was found that the Navigation GNSS Receiver leveling method presented unsatisfactory correlations (r = 0.50) when compared to the hydrostatic leveling, presenting a performance classified as poor, according to Camargo and Sentelha (1997) . For Batista (2013) , the use of GNSS navigation receiver is not recommended for the design of dams because of the inefficiency of this device for this purpose. Due to the presented performance, it is not recommended the GNSS receiver navigation leveling method for altimetric surveying, corroborating with Coelho (2002) and Melo et al. (2011) .
However, it is important to note that the qualities of the GNSS receiver are associated with the internal characteristics of the devices, such as clock and antenna quality, and external, such as atmospheric conditions, quantity and geometry of the satellite constellation. When their characteristics are respected and the interferences corrected, the result obtained by this equipment can perform better and adjust to the purposes of agricultural activities (SOUZA SANTOS et al., 2016) Table 1 shows that the correlation coefficients (r) ranged from 0.39 to 0.97 for the GNSS receiver leveling and trigonometric leveling methods, a poor and good equipment accuracy, respectively. In addition to the results of (r), it can be seen from Table 1 In relation to the estimation errors (MAXE and SES), Table 1 shows that the best results were obtained from the correlation of the Hydrostatic Leveling x Trigonometric Leveling, followed by the correlation with the Taqueometric, Geometric and GNSS receiver Leveling. The value of the standard error of the estimate ranged from 0.174 m to 1,834 m and for the absolute maximum error of 0.412 to 5.690 m for the trigonometric and GNSS receiver leveling methods respectively.
It is verified when analyzing the data of the quotas, that there was a greater dispersion when it correlated the standard quotas by the GNSS receiver (Figure 2 to 5 
CONCLUSION
Although the use of trigonometric leveling is not the most suitable method for the systematization of the terrain, the study showed that it is the most apt to replace the geometric leveling in obtaining the quotas.
Leveling with GNSS navigation receiver is not recommended for systematization of the terrain due to the inefficiency of this apparatus for this purpose.
